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visible motion. Relative motion between two bodies can be perceived visibly quite independently of their relative mass. We can measure the motion of distant suns from a base of observation, to wit, the earth, so small that the sun in question would never perceive it if it hit us and wiped us out of existence. But the measure of the kinetic energy between two moving bodies depends altogether upon the mass of the point of reference. For a moving body possesses energy only to the extent that It can be stopped. And that extent is settled, not by the original body alone, but by the mass-relationship existing between motor and arrestor.
If any mechanic doubts this statement, let him try to forge a bolt upon an anvil made of wet clay, which cannot bring its entire mass promptly to the job of arresting the hammer. Or let him try it even with a steel anvil, but one having a mass only equal to that of his hammer. He will find that his hammer, and the muscles which yesterday drove it with effective energy, to-day are powerless. The muscles are vigorous and the hammer-head lively ; but action can be no greater than reaction. As the anvil reacts, so only may the hammer act. Motion may be there, but not necessarily kinetic energy.
These ideas may be reduced to mathematical expression by starting with the empirical equation of motion,
Force = Mass x Acceleration.                        (4)
From this there results, by algebra which need not be reproduced here, the following fundamental expression for the kinetic energy of any mass-pair :
wherein the M's are the two mass-portions (measured in units weighing 32.16 pounds at the earth's surface), the V's are the original and final velocities, in feet per second, respectively, and E^ is the energy in foot-pounds.*
* The reader may be assisted to connect these fundamental formula for energy with his more familiar engineering concepts by the following:
Let Fig. A represent two bodies, Mi and M2, having a common center of mass at (X Let the bodies possess a motion toward or away from C